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A „ general Assesiaiaent of Soviet Electro nics Progress. 
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1 . 


although the German specialists 25X1 
while In the USSR, a number of basic problems In 


and 

no 25X1 


to b. of very high 
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the same problems, f bot =®Let 
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good 

deal of thinking and reading | general 

appraisal of the Soviet electronics progress Is reallstlq' 

It Is based primarily uponl deductive and 

Inductive reasoning. 


25X1 

25X1 

25X1 


2. At the end of World War II, the Soviets started with 25X1 

very Weak, Ineffective and spotty capahllltles In virtually all 
branches of electronics — In radar. In navigation, and guidance. In 
countermeasures. In vacuum tubes and other components and materials.; 

They had good scientists, very capable leaders, and decent 
• mechanics, but were extraordinarily weak In the middle cUk^s of 
engineers. The rnly exception to this might have been in the 
fields of communications and Infrared where the Soviets believed 
themselves to be technically competent. This opinion was shared 
hy suc h Soviet lead ers as Admiral Berg . Captain Shchukin and 
others! I ocv-i 


3. I I Immediately after the end of the war the Soviets 

recognized clearly the Importance of electronics In military 
operations; that they were outrlghtly soared by the progress of 
the western nations> and particularly of the j In this field; 25X1 
that they recognized clearly their own backwax^dness and the 
urgent need to remedy this. I they 25X1 

decided to Invest., large-Boale, efforts in the buildup of their 
electronics capabilities and that they assigned to these a very 
high priority of national effort, perhaps second only to that 
assigned to atomic energy. Again, this was general knowledge 
among the Soviets and | | these ideas expressed many times by 25X1 

theln beat .men. By a very realistic appraisal of their 
deficiencies and weaknesses; by a carefully developed plan for 
short and. long-range actions; by a careful and painstaking 
exploitation of foreign taohnlaueB, facilities, methods and 
personnel; and,; very Important, by a very capable 25X1 

and effective ma!nagemeni; or tnelr own resources and talents— the 
Soviets have been able. In less than ten years and starting with 
very little, to achieve an impressive record of electronic 
accomplishments, build up an effective and fast growing electronic 
potential and lay a firm foundation for a steadily expanding native 
, competence . 25X1 

4 . list some examples of j j to be the 25X1 

Soviets outstanding accomplishments In electronics s 


(a) In radar technique the Soviets, without any direct assistance 
from '^the Qermans, wera aMe to copy and produce In 
impressive numbers the ! I S0R^584 :radar. not a simple equipment, 25X1 
as early as 1949/50 and were producing them in hundreds per 
year thereafter; and to design and produce an airborne 
three ora radar similar to Meddo f I 

I n ^ 25X1 


(b) In radar countermeasures or Jamming the Soviets developed. 

In part by copying the | | German practices and equipment, 25X1 

but primarily by nativ e . e rrorta . good methods, techniques and 
high-power equipment, perhaps not without some 25X1 

foundation, that their raaar countermeasure potential Is one 
of the best in the world. 


(c) In telecommunications they have completed new facilities and 
reconstructed and expanded facilities which had extensive 
wantime damage and In addition Introduced the use of decimeter 
equipment and other modern techniques. They have developed 
a very large communicat ion Jamming capability against foreign 
propaganda broadcasts {\ ^hey had some 500 or more 25X1 

Jamming transmitters In the USSR). 


SECRET 


Approved For Release 2009/07/01 : CIA-RDP82-00047R00040041 0005-6 




Approved For Release 2009/07/01 : CIA-RDP82-00047R000400410005-6 

SECRET I 

-3- 


25X1 


(d) In. navigation, with the assistance of German specialists, they 
reviewed very carefully all navigational systems in operation 
and in development, and developed a system which is relatively 
free from Jamming and which fits their basic requirements of 
accuracy and reliability, 

(e) In high-frequency technique the Soviets have in general reached 
the oom petence of the West and were able to do original work 


(For example, they proved to be able 
to do a better Job on millimeter waves than was done at 
Ftyazlno with our assistance. ) They have been doing original 
work on very high power (of the order of 10. megawatts) high 
Efficiency ('^0^) magnetrons and produced high power klystrons. 


25X1 


(f ) Though in general the Soviets are behind in 

vacuum tubes, they have built a number of very large vacuum 
tube plants, increased their production output. of common and 
Bpeolallzed tubes many times beyond 'that of the end of the 
World War II days and managed to produce some troublesome tubes 
(such as AK-5) without much more trouble than has been 
experienced in the West . 

(g) They have improved their educational program and with German 

• asBistance built extensive and effective on-the-Job technical 
training facilities which permitted them to fill up their 
gaps in practical, engineers, beginning sdmetlme in 1950, and 
have developed a very effective management program for the 
use of their facilities, raw material resources and manpower. 


25X1 


5. 


^ in their. opinion, the time of outright dependence of the 

USSR on foreign electronics science and technology, typical of 
the Imrai^iate post-vjar days, had pas sed and that the Soviets wer e 
ready ‘ and would stand , on their own. 


25X1 


they would not exploit foreign develo pmentB,! 


even by outright copying, if this was 'to their benefit. 

I the Soviets reached the stage of sclentlflo and technological 
maturity in electronics, and that they consider themselves competent 
to. handle their own problems. It should always be kept in mind 
that the Soviets are determined to be self-sufficient in everything 
and although ready to use foreign efforts to their advantage they 
have a deep-seated distrust of foreigners. 


25X1 


6 . 


^the great Soviet stress on electronics is oon- 

by their ooncern_ with national Beouri |v B . nd mQr _e 


ditloned 

Bpeolfioally with their military pragaredneBS 

f W A ^ (QriBr4 , 


want vrars”^ 


Soviet peppie flo not 

l^the ■ driving force behind all Soviet 

activities, eleotronios Including, Is to get rea fiv fcp w a ** , and 
that the Soviets believe war to be Inevitable. 


wheti’7NconFi9i*’ concept of war Is basically offensive or defensive. 

I I irora the words of Admiral Berg, Zuamanovsky . and other 

xeaaers, that during the immediate post-war years the Soviets 
stressed the 'defensive elements! that was the reason for the high 
priority on radar and communication Jamming. There was a very 
definite shift,, T In Soviet thinking from the concept 

of local defense to the > con cept of long-ranse defense and finally 
to the concept of offense. H 


iLt General 


for the change in the. highest prio rity in electr onics from counter- 


measures- (Jamming) to navigation. 


was responsible 


Russian history 


preconditioned the Soviets to anticipate 'the need to trade space 
and mai^power for time to build their defense , 'This is. the basic 
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25X1 


25X1 


25X1 


25X1 


25X1 
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•HJj,' 


reason for mOving'-the'lr strategic aetl-vltles f An Inland (le/ 
Central Siberia and 'Other distant areas) arid making all their ■ 
research and production institutes as nearly self-sufficient tfs 
poBslhle„ However j, the last war taught them that it is offense 
that wins the war^^ ' and that a well-developed offense can perhaps 
remove .or reduce the need for defense. They have been on the 
offense in “cold war® --they are apt to rely on offense in actual 
war,'.-' 


25X1 


7, In spite of the general advances in electronics j there are, 

serious weaknesses in the Soviet electronic picture! one^ 
77 oi vnese is the unbelievably low technological level of the large 
t masses of people in the USSR. Admiral Berg, with the assistance 
of Captain ShchuMn and others, has been working hard to. reach 
the Soviet masses oy such popular-level Soviet publications as 
Radteteichiilkaii In the USSR, however, even Radlotekhnlka is high- 
brow stuf.f and Admiral Berg's efforts have barely scratched the 
surface. The masses are blissfully Ignorant of the Important 
role which technology as a whole, and ele ctronics in partibular, 
can have in the private life of the peopld | 

1 ..,1 these ignoranu masses that 

one soviets will have to draw the human material for their 
electronic specialists, and in case of war, for the low-level 
operating, maintenance and production personnel. 

8. There is 


25X1 


25X1 


25X1 


a very large dissipation of highly qualified 
manpower in the USSR as the result of the Soviets' decision to 
make all their Important research, development and production units 
fully self-sufficient , and independent , This might be an important 
factor in their defense plans, but it must lead to a large-scale 
duplication, overlapping and waste of specialists who could be 
assigned to more Imtriediately productive duties. 

There are also serious gaps in the Soviet substantive sections of 
electronics. Perhaps, one of the most important is the continued 
scarcity of scieritlfic arid technological instrumentation. The <■ 

Soviets have never been strong in this field, and the high rate 
of their post-war soientlfic and technological expariftion placed 
such a heavy demand on laboratory equipments and production 
testing and control devices that the Soviets have not been able 
to cope with it. This is the basic reason for the Soviet purchases 
of such equipment from abroad. | the Soviets will 25X1 

continue to be dependent upon tne west in 'this field, for some 
time to come . 


10 . 


or servo-recnnique . 
and remote control, they syate. 
for the use of serv' 0 -teohnique,i 


the soviets are weak at present in the field 
Though strong in the theory of telemetering > 
tloallv vetoed anv flerman proposa l 


rthe 
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11 . 


resuiT! or tne lack or proper experience oy soviet eieotronios 
specialists with the use of ‘‘the precision techniques in their 
field.' The same observations apply to the •‘Soviet lack of precision 
goniometers in navigational systems. ' 

In spite of the strong interest of the Soviets in the advanced type 
of computers , th e data handling .procedures in the laboratories 
and| [in production plants is also very primitive. At 
Pryazino the only devices used by the engineers are slide rules, 
graphic charts (nomograms) and abacus. 

B . Ultrasonic Developments . • '' 


12 . 


familiar with only one Soviet project I 

might be coricernea wirn uiorasonic 
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be used in small boats. 

j^ncerneg wi-cn_very small” eauioment t 

The project 

was srartea in Leningrad In 1Q49 and 


returned to Leningrad In 1Q50. to a Navv labor-at-.oTnr . 


Ion possible application of the 

device other than it might he used as an echo-sounding fathometer 
to measure underwater profiles. 


13, The operating frequency was 40 kllocycles/second| the peak power 
was to be 50 kilowatts. Not hing specific was known about thp mit- 
put load or output currents,! 

I The only significant, condition was that the top of the 
pulse be flat wirrin lOj^, The normal pulse frequency was to be 
onft .p5ii;se .per second j, th^ pulse ratio 1/30, Th% pulse charac- 
teristics were improved through the use of a choice., in the screen 
grid circuit. The transmitter tube was pentode although originally 
Soviets tried a triode. The pentode was of rather large slzej, 
about five or six Inches in diameter and 50 cm high. It was 
tested water-cooled j, but worked air-cooled. The pentode was 
designed, by a man in Leningrad. 

G, Radar 


14. 


Soviet development and production of "Meddo" ("blind bombing") 
radar has been concentrated at a large plant in Saratov . . The 
three-cm magnetron .presumably for this radar was first constructed 
at Pryaaino and the klystron was designed In Leningrad. This 
latter information was gathered from Qerlaoh j who is a German 
klystron specialist, and a German master-mechanic, both of whom 
worked on klystrons in the USSR and were transferred to Leningrad 
to assist . Later everything on"Meddo"prc!iaucbl6n, including the 
klystron and magnetron, s©e.me to have been done at Saratov. 
Concerning aircraft 3lghti.ng. 


The blister of the Western "Meddo" is 
very-long ana exbenas rar below the ,a,lrcraft fuselage. The 
Soviet bombers I I appeared to have a radome of about two 

square feet in dimension. The hood beneath, the. Soviet aircraft 
is believ ed to be too small t o accommodate the normal "Meddo"* 


antenna., 


the antenna of the Western "Meddo" 

A 


T<leT«1 'V in An h Anr 

iuMt fit into thia snaee . 1 







15 .' 


There were two Pauke radars in Germa,ny during the last war f, or 
airborne gun-laying. One operated in the nine-ten 6m reglony’the ’ 
other in the 25-27 or 61-72 cm pegloiii The nine-om Pauke was the 
one in which the Soviets demonstrated interest. The Pauke had 
oscillating dishes and in a pursuit plane one probably would nob 
work with these. The Instruments for the pursuit aircraft should 
be with stationary dishes. The Pauke could thus be greatly 
simplified. I I the Soviets have worked on the Pauke 

very much. They are well acquainted with th e problems of a moder n 

fighter plane and Its requirement aJ | 

the Soviets do not have the Pauke | | Korea n 

oneratlona and the lack of Soviet airborne fire PQW e r^ 


servo-techniques to be a weak point with the Soviets . . The 
fact that the Soviets do- not have the Pauke can only be due to 
the fact that they have been \u).able to produce it , 


l6. In 1946- the Soviets were very much interested in th e Porsthaus, a 
German lO-cm Telefunken early warning development , 


It is possible, however, that 

■Hhia hlvVi-nowftr ma.gnflt.ron development work in the 10 -cm region 


associated with such development . This is considered important work 


may be 
Iderec 
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I I Soviet Interest in early warning radar of 

wave lengths in the. region above 12 cm (below 2500 Mc/s), such as 
for ■ example . the Forsthaus .PKj^ operating in the 25~27 cm region.. 
Howeveri the Soviets had a very intense interest in tubes in the 
wave-^length region between 1„5 meters and 40 cm. The development 
was supposed to be top secret and the Geimian engineers were not 
Supposed to hear about it. Some Germans were believed to have 
assisted in associated problems The pe ak output powers reportedl: 
sought were in the order of IQ megjg.tArpittA 


25X1 


25X1 


The probable application 01 sucn a "GUDe aeveiop- 
ment is radar or linear accelerators^) with radar more likely.. 

Only additional information bearing on possible early warning 
radar developments was the fact that Captain Shchukin in 1945 
and 1946 was working on a study as to whether a system for 
aircraft detection at distances of 300^»400 kilometers was feasible* 


25X1 


J contacts with Maval men were the followings 


Professor • Shchukin ^ 
Radlotekhnikap 


Captain- 

CQreditor of the Soviet sci entific publication^ 

^ Shchukin is a 


5ssor in 

radio frequency work; he is a N av y C a pta i n of E ngineers 


a Leningrad military technological institu te f om 


He always appeared in uniform in Germany and in civilian clothes 
in 0^ He is probably active but not on sea duty^ he is 
probably with some Engineering or Navy Bureau. He appeared to 
be p articul arly interested in ’'Brommy” and ^Goliatho” Also in 
1945 I Suncoded^^:' professors from the Technlsche Hochscule 

in Leningrad wno ail appeared in the uniform of Naval., officers . 

For example the head , of the Technlsc he Hoc hschule in Leningrad 
wore the uniform of., a Vice-Admiral. | | another professor in 

the uniform, of a Rear-Admiral who came to Germany for about a 
week a nd who was the, author of a very voluminous .book on electronic 
tubes. I 


There were 


25X1 

25X1 

25X1 

25X1 

25X1 
I 25X1 


several pro Jeer. 5 on stabilizing the frequency of oscillators ^ one 
of which was clearly for the Navy 5) to stabilise frequencies on 
ships In the presence of large conductor masses such as funnels. 


19^ The Pryazino work was very theoretical and the Soviet oscillator 
stability specif ioations were one part in 10^000 for both 10 and 
three cm. The antenna rotation rate was to be one per seconds 

„ I It 

was conslciered highly secret, and more than one ministry was 
interested in it. There were no requirements on the absolute 
stability of the receiver, o ther app licatio ns surm i sed were — 
beacons and guided missiles, I 


25X1 


25X1 


I official liaison man was LUKOSHKOV, leader of the , 

Theoretical Department at Pryazino. Orders came through him, 
and I I reports went dlre6tly to the Council of the Ministry, 25X1 

In this case there were three or four ministries interested i 
Comn'unlcatlons Equipment^ Aeronautical Equlpmenti the Navy and 
an unknow.n fourth one. 


20. In 1948 copies of the SCR-584 were made in Inst i t ute 10^17^ H 

compile 


I SCR-584 at Dr Buachbeok's which may have been an original , 


Ztizmanovsky, | 

installations'^ ^ m— , 

reproducing the SCR" 584vn 
only the modulator, I 


had finished about lb 


Fthey had some difficulties in 
Ha complete Soviet instrument, 
^a Moscow flak battery. 


there were three pulse frequencies used with the Soviet set, 
they were 1,000, 2,000, and 5,000, 


25X1 
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21 ; 



ihehttkln’i g§§i»@lii’y 25X1 



Malenkov was head of the radar committee In 1947, and his 
representative on the Committee was Admiral Berg of the Navy 
who was formerly on active duty but now retired. The radar 
commi-t'tee was formed in 1947, The leading spirit on the committee 
was Cai)ta,in Shchukin. A Major General UGIER also served as a 

§6i§fi|ifl6 agffibeg Of thg QQmtltt;§e. Anoth er wag a gentlgfflan who 

woriiea. ig eh ©riaalgi^ ahohv’ 

SB: well eg §0 Other efivleers whe were a©t 
, Meet Of them were Svetlana tiioBi# wh© 

M© §©Ri§ 1 ©. aermany t© stufly tuhee. There were n© eufe-eenmltteeg, 
j§©glt ©awe .fr^ the USSR wh© were interested in game 


They held gemewhat lower ranke, ueually Majer 
iBieg Oaptata (Army) whe were to study epeelal grojeetgi 
jle»’ ferethaug or asiWntng. r ^ aelenel 

Kialeter ©f the Mlnieery or goasnunieationg Iqulp- 
-.-si"'’ ^he radar oemlttee hut wae net a meinler, 

the Ownmittee wee digfeanded and peraonnel under 
inehukis were trangferred t© p©B»nlttee maaber three ©f the ’ 
Mlnlgtry ©f SewgiuBleatiens Sdulpment, The planning wag then 
eareieS @ut .under the Mlnletryi The varloug intereeted partleg# 
Arwr^ ^favy, Alifer§e» and signal Oonanunloattene had their tagkg 
and f??§jeete ©e-erdinated in ©onjunetlen with the Mlnietry ©f • 

aon neotion between the 

In Moeopw. I 


ig nrnf^iBtMsmottthiaitem part or tne oity. T 
.aambiglioa. Admiral Berg » a Inatitute . 


□ 

XTnilltute ao 
of the 
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25X1 

25X1 

25X1 


as. 


N©e develoj^ent ©f tubei for eight mllllmeterg began in aegme ny 
In 1945 for .the Soviets, Then oaa tain ahohukin toidl 
wo rking with l.as om wave length, C 


wae 


a kiyatron and aagnetron for eight im 7 
an end in October 1946. 


I the project for 


Thtee experlmenta came to 

... - - A klystron made In 

another Inetitute near M oaoow to teat eight mm aiiioon dsfcaQtQpa 


being iMtde at pryaelno. 
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27 . 


- guided ’Hlaalles, • 


28, 


29. 




(a) 


r>o^ 1 r. a RTjmma’py I 


In ;regard,^^^0 the .Soviet work on guided missilesj’ 

ihe Buschbeck group worked on the v-2 nnohlfim a. 


(13) I [the Busohbeck group is the best Qermsn group In 

•cne USSR on guided mlsBlles with good scientific and technical 
; capabil ities , Formerly t here was anothier group,, the Askenla 
gPOhp. I I originally worked In Kuyblshev, but 

..'left jcuypisnev in lypu and were divided In two parts-rone 
went to*'work ‘ with Buschbeck and the other back to OeiWanyj 


.(c) 


the Buschbeck g roup was forced to sign a new 
Tour’^.year conthaot H this 

means that the Soviets expected to complete the work of this 
gpup ahd Bolvef their guidance problems | | This’' would 

pOrmlt the, normal 'prooedure . of a coollng-orr period of, a year 
Sind then netum the group to Qei*many. 


(d). I the Soviets recognise clearly that for short- 

range guidance of a 7-2 type missile,, decimeter waves, could, 
be ,nsed,,.p^^rhaps around 20 cm. For distances of several ’’ 
hundred ffiliss or longer, meter waves must be used, 

k) 


(f) 


(S) 


I the comments of Buschbeck* s associates, Oermans, 
and Soviets#., that the Soviets consld&r the 7-2 type of missile 
of utmost Impontanoe, because It Is least subjebt to Jamming; 
ie, it can be interfered with only during the immediate 
post -launching phase, thereafter It follows a ballistic 
trajectory without any guidance. , 


comment B . of Captain Shchuklnf 


jne was very 


muon inuerestea not only in 'cne design aspects of missiles 
but also in electronics countermeasures against guidance, 
against terminal homing and missile fuzes. 


I ^ the basic Soviet work on mlsBlles is not 

done by the Serman8,or by a German-Soviet group such as 
.BUBohbeck' B,,' but by , some Soviet organizations without any 
German participation., | ^that their work Is 

concerned with the devexopmem; or eieccronloally-controlled 
guided missiles of ,, the .7-2 type. 


(h) 


the Soviets will be able to have a long- 


range semi -ballistic mJaslle of 7-2 type within 10 re ars 


, the 

imporbanoe which the soviets assign t o guided mlBalles and 
their general progress In electronics 
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30. 


314 


32. 


34. 


Busoiibeck himself was very secretive and wouM not say anything 
_ about, his work, problems, or progress. His people were less:' 
restrained, but talked only in generalities or in regard to very 
minor technical’- details*' • ^ - 

. Orlglnallyir, Buschbeck’s group worked on Y-2 techniques which were 
begim in- Qermanyv^ : j ' ' i consulted by the Buschbeck group on 

spedial ch^racterlliticb of vacuion tubes and detectors,'ipart- 
ioularly their performance at great heights — l6o km. The 
■•problent was/ eefBentially that considered by the Germans in their 
V~2 workw [ that work was do ne also in 

remote Goiitrol problems i hot in Moscow but in Helligen ^ 

(one ,bf the men from, Heillgen See is now at Wetzlar) 
from odnversations with Buschbeck 


Also” 


the 


basic :i>roblea handled by his group was rnac or miss iie cohtrbl by 
the use of gyro 'devices.' | I the basid® 

worl^-at jfche: original' guided missile institute in Moscow which 
. burAeol,''‘db>>ii': in 1^49 was done on the essential problems --’WHibh 
were' 'initiated" ih: -Germany. ■ - • 


Buscbbeek,: arid from one of bis specialist:- 
englrie'e'fs ■ who -i^as -transferred' to Eryaaino that in 1948-49 
the Swiets were riot' a to pro duce av ro instruments and:all 
their experimental work was with EZZZZr instruments ?aoquire d by 
the . Soviets fr om the.. -Qe'nnan war-time stock in Thueringen. ' I 
in, •19497 the 5o?7iets wer^ even able to copy 


the 


gyros , 


33. 


In electronic, guidance, the Initial- Soviet work .also' followed the 
Gerpian , trend i -Two; steps were used by the Germans in guidance 
development for V-2.^-0 Was the development of a guidance system, 
.orj, a wave length of approximately six meters corresponding to the 
»old Gemaa blindwlandlng system, The.aeoond phase was? the 
development of 'Kogge 1 and Kogge 2 systems . P 
initially the Soviets were using this system, working arouni. 

17 ome primarily because Buschbook knew this system V 9 ry Well, 


a 


the Soviet susoessful work in long- 


35. 


36. 


range riavlgatlonal system, operating In .multi-meter range, , 
might have induced them, to apply this expjerlenoe to their 
guidance- of. -iflisailes,':-, and to .eonoetttrate bn long-wave eleotronlcs 
guldarice' or oontrol'/iri ;the multi-meter wave region. 

| an-SSRA564 radar- used by the BuBohbeck people in 
their aiiBsile d e velopment'/ work. , r ' i 

- i auromauio oonuroi or 

SCR-584!a xised by Buschbeck people was very good. 


work on a special high-precision 


oa.thode' ray tube . : l 

the- work, bri this : bubo .'Was. -still '.''i-n expe-rltherital stage-Sif: ■ 

I l it- was - Used, -at that tlme^' 'by the' 
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Bus chbeck group o .1 the tube work came 

from ballistic specialists, especially the Soviet Navy and was 
related to an Invention of a Soviet Naval officer who worked on 
it in Institute l6o. Apparently, therefore, the interest In the 
tube did not come origina lly from the guided missiles specialists. 

' ' I it may well be applicable, and perhaps 

has been used. In the Soviet development work on the long-range 
V-2 type of semi -ballistic missile. 


25X1 

25X1 


25X1 


E . Electronics Computer . 


37 o I the Soviet work on computers Is that In 25X1 

, which Prof Gutenmacher was Involved ' [25X1 

Gutenmacher I s regarded by the Soviets as a high-quality computer 
specialist. I I Gutenma cher is considerably short of 25X1 

being ,a genius, | the Soviets overestimate him. 25X1 

Perhaps It Is due to the fact that a computer specialist must 
be both a mathematician and electronics speclallst--a rare 
combination In the USSR. Prof Gutenmacher Is the only person O' 25X1 
I I In the USSR who knows a little of both. 25X1 


38. Gutenmacher '3 analog computer was built for the solution of a 
system of linear differential equations up to the sixth order. 

This computer was designed by Gutenmacher and built at Pensa, 

There.. were perhaps no more than 10 of these by the end of I951. 

Of these, only three were In good working condition, one was 

used by Gutenmacher. one was near Mvtlschl and one at Tn.st1tii tR I60. 

J 25X1 

. I It operated on a principle of condenser- 

resistance discharge. The main problem was to obtain good, 
relays for the periodic short-circuiting of condensers . The 
set of relays supplied originally were so unreliable that It 
was n early impossible to work with the equipment. | | 25X1 

I I these be replaced by good relays produced in Leningrad, and 25X1 
this made the computer useable. But, in fact, the computer was 
not used.. Its oonatructlon was good, but It had m any design 
^feaknesseS;, I I , 25X1 


39. I [that Gutenmacher started (1951/52) work on the 25X1 

development of a digital computer at hls Moscow institute, 

This work Is probably still /September 1952Z the experimental 
stage . 


[ [designed an analog oomnuter—an 

electronic writer. I ^ 

I It was scheduled 

^•or publication In the USSR. | 

I the equipment was considered 

too complicated, and most probably was not used. 

I ^3. SSIT’i.GS of* 

lectures on computers to the members of ' the Institute so that 

the fundamentals of analog and digital computers. 
r ' ' 1 In spite of the fact that at 25X1 

our institute there were good mathematlc,lanB and good electronics 
engineers, and that they, w ere; well acquainted with the men I I pcixi 
I' I there appeared to be ho appreciation 25X1 

or -cne importance of computers. In technological and scientific 
work. 


25X1 


25X1 


P. Electronic Navigation . 


^Immediately after the end of the war 

the highest priority effort in the USSR was given to electronics 
countermeasures, but that later this priority position was 
shifted to long-range navigation. 1 ' 1 this field of 

Soviet endeavor still occupies the most important position In 
Soviet electronics. 
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The Soviets have an excellent teain In the electronic navigation 
field consisting of General Belyakov (who was the navigator .of 
the Soviet plane which flew over the North Pole) who 1^ an., 
experienced flying officer, a very good administrator and man 
of cptfdlderable vision and power, and Professor Stlllermana, 
General Belyakov’s close assistant and the best Soviet navlgaA 
tlonal theoretician. They work! at an Institute, - 

" located south-west of Shoholkovo 

^tnere was a very large air field there). There Is also another 
place under Belyakov's control located at the Chkalov field 
(Chkalov was the pilot of the North Pole flight). 


25X1 


The German group which on electronic naviga- 

tion consisted of KotovsKy , Kaurmann and' Feus sner . Kotovsky and 
Kaufmann are hlgh-qUaxiny technical leaders, Peussner is a 
specialist in m e'chanloal design. All three are somewhere in the 


25X1 

25X1 


25X1 


25X1 


I ^the theoretical basis for the Soviet approach to 

long-range navigation was derived from a theoretical study 
wrlttenby^ Professor Zlnke | [ He undertook 

(in 1945/46) some theoretical work regarding propagation of 
electromagnetic waves. The by-product of his study was that' 
the 'iefrectlve ranges possible with long-wave, especially at 
great distances,, were miich higher than was then generally 
believed. As the result, ! , b f this work. General 

Belyakov, who visited Berlin, assigned to OSW, in May or Juhe 
of 1946, two basic design problems--.(a) short, wave cm systam 
for 300-500 km (on a long a range as possible) with an accuracy 
bf 50 meters (this I I was for use with bombing 

devices) and (b) a xong-range navigational system with a range 
of 2500 imi and' 5 km accuracy. Several conferences were held 
with the Sov iet specialists bn the projects (at one meeting* 

I ^In addition to other Soviet specialists. General 

seiyakov and Vasily Stalin were present ) , Work on these 
syeteras was not completed at OSW because of ina4*i«ate facilities. 
But ..as an introductory step all then known navigational systems. 
Including the Western ones, were carefully reviewed and reassessed. 


25X1 


25X1 


25X1 


25X1 


I In part as a rssult of slow progress^ at OSW, and 
primarily because of the decision made around that time by the 
Soviets to transfer all. Important work to the USSR, the study of 
the navigational systems and the development work was taken 
from OSW a nd assigned to t he Soviet institutes under General 
Belyakov. I a very thorough reassessment of the 

world experience in navigation was undertaken there by the Soviets, 
with some help from the Germans, and that decisions were reached 
in regard to back a long-range system and a short-wave cm system. 


25X1 


25X1 


I \ the Soviet final deolslons were in regard to 25X1 

technical characteristics of the adopted systems. I I 25X1 

dlseusslons-'-with the Soviets In 1945/46, and from suDsequerrc 
reports of the German specialists that the Soviets were not 
Interested In producing copies of the Western equipments but 
wanted a new deve l Qpm| int approach to the problem. More specifically 


following principles and goals? 


the’ Soviets were guided In general by the 


25X1 


(a) 


Short range system (decimeter) — The Soviets were concerned 
with the basic problems is' It possible to develop a short- 
range system which would work automatically with the 
required accuracy? Prof Stlllermannand a young assistant, 

I ~l studied this problem very 

tho.roughly . For ' example, this assistant askedP ^to 
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25X1 


SECRET 


Approved For Release 2009/07/01 : CIA-RDP82-00047R00040041 0005-6 




48 . 


Approved For Release 2009/07/01 : CIA-RDP82-00047R00040041 0005-6 


SECRET 

- 12 - 


deteimln© the^ -Effect of changes in the dielectric constant of 

the air. I ^ ^ ^ at distances of 200 to 300 km error 

due to this factor alone (if the dielectric constant is assumed 
to be constant) may be approximately 20 to 30 m. On this 
basis it would appear that some correction or calibration 
methods must be used by the system if the accuracy of 
50 m is to be obtained (use of leading plane ^ photo 
reconnaissance use of homing devices^ etc). Other operating 
conditions were laid down by the Soviets. | 

* D doing the preliminary work at OSW 


the Soviets required that 30 to 50 planes had to be given, 
the opportunity to interrogate the ground stations and ■ ' 
receive instructions without interference. Thus a system 
proposed then was different from that used I I 

Spring the laat war, which claimed an accuracy of 50 m. 

Thd system used two receiver stations, the' distance between 
which was known. The antennas were designed to rotate 
rapidly to e liminate the mu tual Interference between planes 
in the air. H what happened to this proposal 

dr what final system the Soviets decided upon. 

(lo) IfOns-.Range System — The basic Soviet requirements initially 
, fpmiilated by the Soviets in 1945/46 for OSW weres 

range— 2,500 Isra or morej accuracy — 5 km or better, operation- 
ally reliable under diverse propagation oonditlo he; freedo m 
■ from' .lamming and ability to handle air traffic. 


quantitative measure of the requirement in regard to traffic 
■or operational reliability. 


I ^ the, Soviets postulated that the range of the new 

^system should bd at least double of that for Loran with the 
accuracy of ,5 kjn)., Decca, which was Judged to be preferable 
if a large nitnber of planes were to be guided to a large 
nximber of different airfields and VOR systems which were 
believed better for air traffic with relatively few landing 
fields. As a result the system proposed wasuto operate in 
the frequency range around 2,000 m on a short -duration 
pulse phase-comparison basis with a peak power of the order 
of a megawatt (which was recognized to be no serious problem) , 
The system was to use two ground stations against three used 
in Loran, There was some talk of super-imposing a medlum- 
frequenc y ( 10-20 meters? ) system u'oon the baai o 2,000 


system,' f 
antenna fc 


An original 


"or this long-range system was designed by 
Dr Hasselbeok in Berlin. The antenna, of a table model type, 
was tested with cm waves. 


Gf. Soviet Telecommunications . 


relatively high competence of the soviets in 
this field ji perhaps the only section of electronics in which 
the Soviets did hot consider themselves backward at the end of 
the war and thus did not face the need of Intense new post-war 
development and (b) perhaps a corollary to the above, very few 
telecommunica tion problemB were assigned to the Germans, 

I the generally better situation In Soviet tele- 
communications is due to the fact that research and development 
in telecommunications was handled before the war by the Svetlana 
group, consisting of the best Soviet engineers and undoubtedly 
very able by any standard. 
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activities in the eeneral 

fiel(J of propagation and ionospKerlcs , I [ thev 

studied very carefully the world r>n tbA ftnh and 

1^, > %e 


ovie^s carried eut. special studies in the field of propagation 
ana Ionospheric disturbances to determine what special tech- 
niques might be necessary to cope with th e many varied 
atmospheric conditions of their country. I 


25X1 

25X1 

25X1 

25X1 

25X1 


z; Itwo Soviet organizations deal 

with^ such, matters ! the Postal Department of Telecommunication 
Services^, and MSB, 


50 < 


51 . 


52 , 


53 . 




Tne ©roDlem was Landied nn 

[Lippsmann * s work on E-c 

fl r»r\lDr\0+'4 +1 •? TTia bflao4« T-vvs.4- 

hannei systems 


- ” — '^41 X U u b 

Mppsmann won and received 100 ^000 


or the order of 5Q/60 cm were considered! 


|the wave lengths 


Llppsniann did some theoretical work which lead him to the 
conclusion .that the maximum numbe r of channels he could use ir» a 
pulse.-positlon modulation la Rfi, I 


wyuiBoni; people, were of the opinion that a centimeter"antenna 

f®”®® a difficult enough Job and they were 
not intereated ingoing any further. 


J . ... . . — readlns Soviet papers and talking to Soviets 
and, other Oermans, th^it much consideration was given by the 
soviets to _the_^ relative advantages pf’ radio versus wire systems. 
More specifically, there was much discussion about a coaxial 
pslay sptem for use between Kharkov and Moscow, 
and the.dlpcuBBlons Involved considerations of the overall 

such systems for a 6,000 ton span, Concurrently 
additional wire circuits were discussed for a Moscow-Vladlvostok 
lines, but not using coaxial oablesi 


^here was a special depahtm^t at osw which handled carrier 


and some of t he german 

speoialista in th is field want to the ttasb ! 




in pentimeter^and decimeter 
wave region, but that was perhaps in oonneotlon with radar 
teo^lque. Since hardly any. one in the USSR but government 
officials uses long-distance circuits, and there is onlv 
one^private telephone line in, the USSR,! ^why they 

need, to be oonoemed wit h wide -band Bysiems such as presently 
used on coaxial cables, r n 


.... . .. . soviets have coaxial systems 

ana are prjssuMaihly building coaxial cables, ^ 


, — . . I german engineers worked, under the ~ 

SSSS-wn- personnel, on small lightweight 

portable transmltteps:. These were used perhaps in Korea, These 

left at strategic points and 
could be operated from a distance to permit finding their 
lObRwlOho 


-s- — 51^® Soviets ware Intensely Interest ed in very lo w 

freq uenoles for ooftimunioatlon with submarines ■ I ^ 

j Captain Shohukln that the baelo principle of ooBsmunl oat Ions 


..j XU ' • xsaM WJi U WUtfnUflX UB. UXC 

mth a submerged submarine was well known to them in 1946 and 
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tha^ they Were 'abie'''to dari^y on.-^siich communications before 1946 
with a subnferine sWbi^ierged to the depth which left the' tip of 
the ahtenna no lower than four meters below the surface. As a 
matter of‘faet'jv [ H Captain- Shchukin c laimed tha t 

the Soviets did this before the end of the war, | [■ 

Soviet interest in "Goliath" and "Marius" was primartiy 


due to the fact that these gave them additional transmitting 
faellltieso Some questions came up In 1951 in Fryazlno regard- 
ing the reproduction of tubes for the "Marius" transmitter. It 
ig possible that „the transmitter is in regular use now. 
September 195.^V'-’'* The Soviet Interest in "Qollathi," EZ 


54. 


is due to speclai construction of its antenna which reduced the 
earth resistance of the antenna to 1/3 ohm. 

The Soviets were -yery active in broadcast.., 

they; might have or more Jamming tranaillttersv Inx'thls 7 ,■>" 
connection I | in Fryazlno and in other plicds *' 

aroimd MosooWs tne soviets have a very large number of eommunlca' 
tlons an tennae ("ante nna forests "), the size of which exceeds 
anything I [ in Germany, ^ 


It ' is interesting that although the Soviets are very active in 
Jamming foreign broadcasts .they permit their engineers and 
BWschanlcB tb build their own radio receiving sets without any 
restriction on frequency coverage. As a matter of fact they 
spbnBor .'and assist such activity, r " ' at Fryazlno the 

Soviet engineers and mechanics were permitted and encouraged' to 
draw'upon some stock materials and Components to bui ld radio 
receivers and transmitters at home, | [one mechanic 
even managed to build himself a television receiver. 

There are three televisions stations in the uSSRs in Moscow, 
Leningrad’ and Kiev The p rograms a - | | are of good 

qiiailty. 


each station nas it;b own radio station 


and that tne systems are not inter-connected by cables or 
other methods i A few television receiving antennas were seen 
around MoeooW' and Fryaz.lno. All were of the simple dipole 
typ'e-i.«n<5 elaborate antennas were- noted for such ’.reception; 

H, Proximity Fuzes . 

the Soviets were not producing submlnlature tubes 


fo r use i n proximity fuzes and had no proximity fuzes, 

J Gaptaln Shchukin was very much interested in countermeasure s 


aiainst proximity fuzes; that as early as 1945 he had sub'^ 
miniature ■ type tubes and was much Interested in having these 
copied; and that Institute l€0 made no . copies of submlnlature 
tubes,*: although It was given a Job, in 1949 or early 1950, to 
btiild Special production equipment for such tubes. 

I i So me thinking.and talking to other Germans returned 

from the USSR, I I Soviets 

have been producing both the 


miniature tubes and some 

proximity fuzes at Kalinin, ^the Kalinin plant was 

ready for production i in 1949/50 and that it handled only 
specialized submlnlature tubes and associated equipment*, 

|the manufacture of submlnlature parts for 
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pr^oxlmlty fuzes mfakes s only If large quantities can be 
produced o The quality production of large numbers of tubes 
requires good engineers . I Major Cheletnln 

is such an engineer with experience in this field, but even 
more Important he is a good leader and excellent organizer. □ 

I J the matter of subminiature tubes 

and proximity fuzes were discussed with Geimian specialists up 
to about the time the Kalinin plant was ready for production , 

Germans being approached on the matter of submlnlature tubes 
or proximity fuzes l I sometlme in 1950 

the Soviets might have reached the position of being able to 
handle the whole matter themselves. 
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Iq Electronic Countermeasures. 


59. 


I neceivers between three and 40 cma are imdm-r 
development,' The band between three and 10 cms was covered 
with different pieces of apparatus , The band was covered without 
eapSi I I the steps cannot effectively be made much 

wider than 10^ plus and minus due to limitations of the antenna, 
lownto 40 cm detector-video sets are used, below that Wave 
leiigth tunable . | | 

^ at the higher iTequencles parabolas were used, and at the 
^Eower frequencies several element dipole arrays. The tunable 
equipment at wave lengths longer th an 40 cm is believ ed to have 
a preamplifier ahead of the mixer. | H the Brommv 

type arr ay was ever considered at these radar frequencies, 

I the application of such devices is principally for ^ ^ 
ground use iii not special equipmen't for the Naw or the Air Porce . 

the MGB- makes such equipment because they are reennwalhi** Pr>T» 
radio monitoring and radar surveillance . 
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60. 


I [ infoCTation on Wullenweber development was gathered in part 
by dlBouBsion in th e USSR from time to time with germana of the 
appropriate group. 


The antenna array was an exact copy of the German 

world War II array. Work commenced at OSW and the MOB later 
continued with It, The array for Musa consists of a wide 
circle of' approximately 50 Individual antennas; Brommy has been 
used In this connection for observation of short duration 
signals. The receiver Input mixers, i-f amplifiers, oscillo- 
scope were the same as In Germany, The Soviets have completed 
one such Installation built by the Germans covering 15 to 90 
meters wave lengths and another la planned to be built by the 
Soviets themselves covering higher frequencies from 7.5 to 15 
meters . The higher frequency s ystem was to use the same tvpa . 
of array in appropriate scale. I 

Tne location of the exist- 
ing wullenweber was near Moscow but its exact location was top 
secrete It was probably east of Moscow in the direction of the 
Gorky railroad, but this Is only an assumption. The MGB spon- 
sored this development; It Is hard to differentiate MGB from 
ji llltary personnel since MGB men usually work In uniform. I 


UN(^ Both the Navy and the police are 

interested in this kind of development. It Is probably designed 
both for protection against Illegal transmissions within their 
country and Intercept of external transmissions. The short 
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slgnal pequlrement placed upon Brommy was 10 milliseconds, | | 

other d-f development is from conversations 
with Mr Rehbock. The Soviets believed that Broramy was too 
expensive and too complicated and It would be better to install 
a large numbe r' of Adcocks and to work with them, | | 

I ^the rotating goniometers used with such devicesj 

the commuhl cations between d-f installations, or other details 
or methods to extend baselines or Improve accuracies and speed 
of high-frequency direction-finders. Schuettloeffel and Rehbock 
should have more data. Rehbock very likely will come West, but 
Schuettloeffel will probably remain In East Germany. 

The production rate of the 500-600 watt tunable magnetron at 10 cm 
Is some hundreds a month, f 

I [ The 

klystrons are' all labelled with their wave-band after a K prefix. 
The designation for the magnetrons are similar. Concerning 
future plans the Soviets wanted greater output and wider bands 
of energy,* this they discussed frequently. The first plan, for a 
tunable magnetron was to make it continuously variable over a 
band, a technique which Is easy for the Germans. However, for 
the Soviets this was too complicated and they changed to four 
steps. Much work was done on this. The band of coverage was 
about ,9.0 -'10,5 ora, 

The tunable Intercept receiver has a sensitivity of 4 KT at 40 cm. 
This is not considered unusual. The amplifier must have a 
small noise factor in relation to the mixer. Such values are 
obtainable with careful engineering work. Concerning sensitivity 
of the radar Inte rcept devices at other wave lengths, I 

I from three to 10 cm It Is very poor; beginning 
at 10 cm ,lt is fair. At wave lengths longer than 4o cm it Is 
believed of comparable value to that listed at 40 ora. 


The Soviets wanted the Germans to develop wide frequency tunable 
receivers down to 2.5 cm. They approached the problem in the 
laboratory by use of a system which was part of a wave guide 

controlled by plungers to change the frequency. The work, , 

progressed sufficiently far to permit someone to use It. I 

n It was still only laboratory work 
but, the reason for It was quite clear. The Germans call this 
a "Panprama” receiver and it Is applicable not only to laboratory 
use but t o radar obs ervation. The shortest wave lengths of 
such work I I were 2,5 cm. The tuning ratio was only 

1,6 or 1.7 because at greater ratios the wave guide must be 
changed due to false modes. The limit of 1.7 applies to wave 
lengths below six cm. When concentric cables can be used, 
tuning ratios of two or three to one are possible. 
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